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Py4apcxo'reo,rouutu {nry,rrer - Illrun
6CTPAKT
Bo oroj TpyA ce flpuraxal.rn HoBHTe co3Har{Hja 3a urnauror oA pyarloro nore Caca
BOBEA
tr{croqsO oA CKO[je, Ha MageAoHcpo-6yrapcKaTa rpaHHU4 ce Lr3.qym
OcOrOScxara fIIaHuHa. Ha rOpUnre flaryI1117, Ha OBaa IIJIaHI'IHa, BO oKOJIHHa
Ha ceJr6ro Cac4 ce Haofaar nOBeIte [ojaBI,I Ha oJIoBHo- UHHI(oBHa pyAa.
onue nojanfl ce noBp3aHH cO npOoHBHTe Ha rpaHo.quopHTcKa-KBapu,[Ho-
pHTcKa MarMa. Oeaa NIarN{a H3BpIUHJIa KOHTaKTHO MeTa3OMaTcKH npoMeHH
BO coceAHqre MepMepll H UHSOJII1HH. flpu roa e co3.faBaHa eEHa H1a3a Ha
KOHTaKTHo-MeTa3oMaTcKH HeMeTaJIHtIHH peIaTHBHO peTKH MHHepaJIH.
Onue xograloHo-Mera3oMarcxu MHHepaJIH rH vcrrnryBaB npu H3pa-
6orxara Ha MarHcTepcKHoT TpyA. OBAg Ite 6uAar [puKaxaHII caMO HOBHTS
co3HaHr.rj a 3a MHHepaJIOT I4JIBaUT.
14JIBAI4T
Bo ueiyuapo.rHara Jlllreparypa HJIBaHror ttpB nar ce c[oMHyBa Bo
Tpygor Ha 6ASSNER I4 REICHEL 1932 r. BpS ocuona Ha cBouTe HcnnTyBarb4
THe ro noApeAyBaaT HJIBaHTOT BO rpy[ara Ha He3O-CHJI}jKATIj.
TAKEUCHI (1948 Uur. c[Ope.{ BERAN A. I BITNER H.) AaBa H3MeHeT
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il ,a^r rp^outr4 - tu.*{,s^n,<h€ !^,5
-dcirmavlu lxr2^1qI-- rercr^ntcru uMuv ql4.- Inrtot'n' *h's d ln' l9r
-B^lcE8l 8y J. P.di.rlodr
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l::rplTl]?a Ha IIJBaHTOT e pr3rpaAeHa oA H3OJrr4paHH Sioa TeTpae.(pH KoHE'pe{y Fe-Or 
- 
oKrae,{pare ce noBp3aHr.r Bo cHHUHppr. cnope4 oBoj npeAror,Tposa-reHTHoro xeJre3o Bo crpyrffypara Ha HJrBaHror e 3aoKpyxeHo co 4(0)Ir erHa (OH) rpyna-
Bcrrr_rsocr npBoro rorrHo onpeAeJryBaFle Ha crpyrffypar a Ha HJrBav_rur troTeKH)aBa oA BELOV H MAKEEVA 0954), KoH ro noApelyBaar uJrBar.rToTm rp\-rlaTa Ha copocLl-rrHKaTH.
CrpyrryparauatlBahror e npur(axaua Ha C.n. 1.
Cl. 1. Crpyrlypa Ha HrBaHr(N.V. BELOV, V.I. MOKEEVA)
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OA c:rurara ce rJlega 'llera crpyxTypara 
Ha urBauTor e H3rpatreHa oA
tryrlJllr KoJIoHH na Fe uol*'ut'p""u *op"Halruja' 
xou ce pac[opeAeHfi
n a p arl e rI H o to *p "' 
u'l rp a S-c 1ar 1 o : f :*:':r, ::HlH flT-|I|fi :Iffi ;:;
,,; o1, n oop,u * 1 :: T lii;}S.,' ;T;l?, I:? lH : ilfi ;,;; ;;,'"*'. Ko'o H HLI AynrlHre KorloHl'Ice H::,,:::;;"'.r" *rrp,,pnM co Fc'. XuApoxcnr-




o'oiiolfyn"" Hlt co sept't-ofiraeapure'
HHsHaraI(pucTaJloxei\{HcKaSoprrv:rarraclt:
ca (7) (Fe2 Fe)z (6) F3 Q+4) (OH) o (Si:0:)'
Cl.2.3Plra llx HilReHT
3roreMvnfllbe.t)7\
f5*re-tyryva Novi soznanijaza ilvaitot ... 109
rER{-\ r BITNER (1974) ja nornpaynaar KpHcraJroxeMHcKara $opr,rynaEr ELov I lffiEEvA, 
.qoraNynaj(v leKaFe2:Fe t l:1.v,cto raKa, rHe Aor(axy-
rrr.EEr rermeparypara Ha co3.qaBarbe Ha HJrBaHTor e 690..
}ilrpoooncKrl KapanTepr{crr{Krr Ha uJ.rBar{Tor o4 Caca
IIo 6oja HJrBaHror e prHAHro, upH Ao HarroJrHo qpH. Ce janyna no
rytrf, ErcH Bo KoH H co roJlo oro ce fJre.rlaar ao6po H3pa3eHpI Kpr,rcraJru.
MremramnTe AHMeH3vtrl. Ha KpHcraJrHTe ce 15 x 2 orl. oroly oBHe
rpETaJII.r ce saofaar nocr,rrH]r KpHcraJrr4 u pagnjanHo 3paKacrH afpetarH.
r{rrnaprror uajvecro ce janyna Bo BHA Ha croJrnqecr, KpHcraJrH.
Anarorno raro raj qoprcnror, Stnruntz (1941) cMera AeKa Kpr4craJrure
HA I{JIBAI{TOT CC I,I3AOJIXEHH BO NPABCII HA KP}ICTAJIOTPA$CXATA OCKA ,,b".flo npanqure Ha H3AoJrx(yBar6e, paMHHHHTe ce ur6pasgeHu.
co nonaour Ha Jryla, raj noxpynHHTe KpucraJrH ce rureAaar paMHHHrr-
re (110), (12_0), (010), (111), Aoaena AoMcKure paMHr.rHr.r ce cra6o u3pa3eHa
H TeIuKo 3a6eleNll.rnu.
Hnaaqrror oA Caca uua Cr. 3,905, Tn. 5,43.
MrxpocxoncKu KapaKTepucrr.rKr{
Bo rr,ulxpocrotrcxuTe nperraparu e




pequcu upu. floraxyna go6po
r\pn (Z), uuMerHo-Ka$ean (Y),
no (010).
Kpucra.noxeMr{cxn KapaKTepr{crt{Kr{
Xeuucrraor cocraB r{ ilpecMeraHHTe KpHcraJroxeMHcKH $oprr.rylu ce
'ra'reHH ro Ta6ena 6p. 1.
flpecuerynarbero Ha $oprnly"rrure ce Bprxu Ha 9(0).
Cnopea TROGER (1978) xaj unnanror Fe naorre Auja.qoxncnn Aa6q:e :aueHero co Mn. Cnopel Kocron, oBaa 3aMeHa Moxe Aa r-r3HecyBa Ao
91i' \[n.
O: lpn-noxeHHTe XeM?ICKH a:,alra}, Mox(e Aa ceBHnl4AeKa HJIBaHToT
or Caca co-fpxH oA 4,671 ao 7,989Vo Mn, urro e no go6pa coruracHocr co
trof,rrmmrre ol Kocron.
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C.i.3. HrBaHr (rrpno) r-r xanltHr (6ero)
3rorcuYlatse l00X
Penrrencrco-qtrrlpaxqltoHlr I'rcilIrryBalLz
Pesrrescxo-Au$pa(quoHure lrcn[TyBaFr'a ce BpueHu co aflapaTlr
MapKaPHILIPS.3acrrllr',rarleeKopHcTeHaCtl-aHTpIKaToAauNi-$ulrpt,t.
HanoHor Ha cTpy1a e 40 W, a ja.ruuara Ha cTpyjaTa 20A. ]
Perylrarur" oo' po""'ctto-ltlQpaxqlroHl{re ucnI4TyBar+'a ce AaAe-
HLr so Ta6era6P"2.
fl,o6neHure pe3yJlraru ce no no6pa-corJlacHocr 
co pe3yJlrarl'Ire oA
,[oceraluHl',Ir" r"n,'y'u]ba [rTO Ce gaoiaar Bo Jll',ITeparypaTa'
f-$*re-trura Novi saznanija za ilvaitot ...







































32, r88 32,98919,10 19,10
s,190 4,6710,209 0,23213,823 13,607
2,2; 2,6;















































C) Ca,Fe22 Fe3 siro,
ll9-r-G-{.!,0e, Mn o,os, MB 0,02, Fe3 o,u)2 Fe2 ,,r,(oloo(si,o")
?l-c*u^,,.q1'9:' r,rr. Mn o,rz, Mg o,r, Fe3 o,od, F"' ,,oo(orT)o(si2o7)^
31_c_a^,*-1r3'z r,ro, Mn o,lr, Mgo,r, Fe3 o,s7)2 Fe3 ,,*(orDo(si2o7)
1l c_r-G-{ r,c, Mn o,:0, Mg o,r, Fe3 o,*)2 Fe3 ,,*(orDc(siz) 
^
2 9"q"r-(*' r,oe, Mn o,zz, Mg o,r, Fe3 o,ur)2 Fe3 ,,t(oH)o(si2o7)
L a a 4- 5. H:rnaN'r Korja Pexa 950 (26+10) Caca
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Hrnauror HajMHory e 3acraneH Ha xopu3oHTor 950, pylso rer,o26.
Ce janyna Bo reynHn KplrcraJru co MaKclrMaJrHH AHMeH3vu 'J.5 x 2 cM.
Oxoly HHB ce Haofaar noclrrHr.r Kpucra.[u v pap.vjarmo 3paKacru arpera-
TVt.
Cnopea eKcnepHMeHTaJIHure noAaroun Ha A. BERAN i H. BITNER
0973), HJrBaHror HacraHyBa Ha oxoJry 680". fIpH oBaa reMneparypa cpe.III4-
f t&rl,vr+vanova: Novi soznanija za ilvaitot " ' 1 13
rre6oraracoFeoHJIecHoHCEapJIHB}IKoMnoHeHTI,I'apeJIaTHBHo
A;;" co Mno. flopagu roq HrIBaI4ror .qujaAoxuc(H BKrIoryBa 
Bo
;F- peluerra 9Vo Mn. flpucycrnoro Ha noroJleMa KorHtIuHa Ha JIecHo
E!IpJI,BHIoMnoHeHTHHBoAaroHaMaJIyBaBI,IcKo3}ITeToTHaMaTuqHaTa
.e.r;*- flopaarE os4 Eoaia Ao co3.uaBarbe sa Ao6po o@oprteuu HJIBaHTcKH
air*-r"t Co nauanynalbe Ha KorHqHHara Ha JIecHo HcnapJII'IBH KoMIIo-
trE"ru BHCXO3HTeror ce 3FOJIeMyBa u npH TOa ce co3AaBaar noclITHIA
rpncra-El H pa.rujallHo 3paracrll arperaru Ha HJIBaHT'
OrnpunoxeHurexeMucKl'IaHaJIH3uceruIeAa'u'eKaI4JIBaHToro'rCaca
ro.a 3roreMeHa co,rpxusa Ha Mn on4'6'717o lo7'9897o'-- -T;; 6u rpe6anO Aa 3HaqH Aer(a pacrBopHre, rxro r43BplxI,IJIe KOH-
rarrH._ Mera3.Marc*" I'po"""" 6rlne' nepojarH., 6.rarpr co MnO. HO, Ue
ce Hcrsrrr)tsa H MOXHOoTa npIIMapHHre KapnH' KBapu-rpaovTl1lt{Hl/r
trlrryHrrlu H uHnoJIHHH rtpuMapHo \a6une e6oraresu co oBaa I(oMnoHeHTa
t Gcologh macedonica
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Faculty of llining and Geology
Ilvaite is most represcnted on horizon 950, ore body number 26. It appearsin large crystals with smaller crystals round it u, *"il as radially arrangcd
aggrcgatcs.
According to experimental data obtained by A. BERAN AND H. BTTNER(1973) ilvaite forms at temperature of about orio". ,qt dris tcmperaturc the
environment is rich in Feo and easily evaporating clements, but it is relativclypoor im MnO' Because of this ilvaite diadochily incluclcs g,i" tvlnO in its lattice.
The prcsence of a large amount of easily evaporating components and watcr
dccreases the viscosiry of the source environment. This causcs the occurance of
well fbrmed ilvaite crystals. A dccrease of the amormt of easily evaporating
components icreases its viscosity which leads to the formation of smaller crystali
and radially arranged aggreagates.
From the enclosed chemical analyses it can be sccn that ilvaite contains an
increased content of 4.571 to7,9g9% of Mn. This shoulcl imply that the solutes
which caused the contact mctasomatic changes were probably ii.t in Mno, but
the po-ssibility that primary rocks, quartzgraphitic scirists and cipolines hadprimarily bcen inriched in this component is not excluclcd.
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